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:lKUHQGGHU(OEHÀXWLP-XQLZXUGHLQ'UHVGHQHUVWPDOVHLQHEHUGDV,QWHUQHW
IUHL]XJlQJOLFKH+RFKZDVVHUNDUWHHLQJHVHW]WhEHU0LOOLRQHQ=XJULIIHHUIROJWHQ
LQQHUKDOEGHVHLQZ|FKLJHQ%HWULHEHV6RPLWNRQQWHHLQJURHU7HLOGHU(LQZRKQHU
HUUHLFKWXQGEHUDNWXHOOH*HIDKUHQLQIRUPLHUWZHUGHQ0LWGHQ0|JOLFKNHLWHQGLH
HLQHVROFKH3ODWWIRUPELHWHWZLUGDEHUJOHLFK]HLWLJDXFKGLH)UDJHDXIJHZRUIHQZLH
VLFK%UJHULQ=XNXQIWEHVVHUNRRUGLQLHUHQODVVHQ
.DWDVWURSKHQ GLH GXUFK HLQH JURH UlXPOLFKH$XVGHKQXQJJHNHQQ]HLFKQHW VLQG
YHUXUVDFKHQQHEHQKRKHQ6FKDGHQVVXPPHQDXFKKRKH.RVWHQIUGLH0RELOLVLHUXQJ
YRQ(LQVDW]NUlIWHQ9LHOHYRQLKQHQDUEHLWHQDXIJUXQGGHUN|USHUOLFKHQ%HODVWXQJ
GLH HLQ VROFKHU (LQVDW] IRUGHUW DP 5DQGH GHU /HLVWXQJVIlKLJNHLW =XVlW]OLFKH
(LQKHLWHQDXVDQGHUHQ7HLOHQGHV/DQGHVPVVHQGHVKDOELQGDV.DWDVWURSKHQJHELHW
YHUODJHUWZHUGHQXPEHL%HGDUIHUVFK|SIWH)HXHUZHKUOHXWH7+:+HOIHU6ROGDWHQ
XQG3ROL]LVWHQ DEO|VHQ ]X N|QQHQ'DV3URMHNW Ä+RFKZDVVHUNDUWH'UHVGHQ³ WUXJ
QHEHQ GHQ VR]LDOHQ1HW]ZHUNHQ GD]X EHL GXUFK GLH %HUHLWVWHOOXQJ XPIDVVHQGHU
,QIRUPDWLRQHQ%UJHU]XPRWLYLHUHQVLFKLP5DKPHQLKUHU0|JOLFKNHLWHQDQGHU
*HIDKUHQDEZHKU]XEHWHLOLJHQ)UHLZLOOLJH+HOIHUKDEHQQLFKWQXUHQWVFKHLGHQG]XU
(QWODVWXQJ SURIHVVLRQHOOHU.UlIWH EHLJHWUDJHQ VLH KDEHQPLW LKUHP(LQVDW] DXFK
HLQHQJHV=XVDPPHQJHK|ULJNHLWVJHIKO LQQHUKDOEGHU*HVHOOVFKDIWKHUYRUEULQJHQ
N|QQHQ
,P9HUJOHLFK ]X DQGHUHQ )OXWHUHLJQLVVHQ EHWHLOLJWHQ VLFK LP -DKU  YHUVWlUNW
DXFK IUHLZLOOLJH +HOIHU DQ GHQ YRQ %HK|UGHQ NRRUGLQLHUWHQ 0DQDKPHQ ]XU
*HIDKUHQDEZHKU'XUFKGLHQHXHQ0|JOLFKNHLWHQGHUPRELOHQ9HUQHW]XQJ]HLJWH
VLFKDXHUGHPHLQHYHUEHVVHUWH(LJHQRUJDQLVDWLRQGLHVHU*UXSSH$OV,QLWLDWRUGHU
+RFKZDVVHUNDUWH'UHVGHQP|FKWHLFKGD]XEHLWUDJHQGDVV(QWVWHKXQJXQG%HGHXWXQJ
GLHVHV3URMHNWHVLP1DFKKLQHLQEHWUDFKWHWZHUGHQN|QQHQXQGGDVVPHLQH(UIDKUXQJHQ
QLFKWLQ9HUJHVVHQKHLWJHUDWHQ,FKZQVFKHPLUGDVVGLH]XJUXQGHOLHJHQGH,GHHLQ
=XNXQIWZHLWHUHQWZLFNHOWZLUGXQGHLQHIUHL]XJlQJOLFKH3ODWWIRUPKHUYRUEULQJWGLH
QRFKHIIHNWLYHUH0|JOLFKNHLWHQEHUHLWVWHOOWXPGLH*HIDKUHQVROFKHU.DWDVWURSKHQ
DEZHQGHQ]XN|QQHQ'LH$XIJDEHGHU3ROLWLNZLUGHVVHLQEHVWHKHQGH6WUXNWXUHQLP

%HUHLFKGHV.DWDVWURSKHQVFKXW]HV]XEHUGHQNHQXQGVLFKPLWGHQ0|JOLFKNHLWHQ
DXVHLQDQGHU]XVHW]HQGLHGDV,QWHUQHWKLHUIUVFKRQKHXWHEHUHLWVWHOOW'XUFKGLUHNWHUH
.RPPXQLNDWLRQXQGXPIDQJUHLFKHUHQ,QIRUPDWLRQVDXVWDXVFKNDQQHVJHOLQJHQVLFK
GHQ+HUDXVIRUGHUXQJHQYRQPRUJHQJHPHLQVDP]XVWHOOHQ
'LUHNWH.RPPXQLNDWLRQ XQG ,QIRUPDWLRQVDXVWDXVFKZDUHQ DXFK ]HQWUDOH 3XQNWH
EHLGHU8PVHW]XQJGLHVHV3URMHNWHV$XIHLQHU.DUWHZXUGHQDOOJHPHLQH+LQZHLVH
]XU+RFKZDVVHUODJHGDUJHVWHOOWIUNRQNUHWH6WDQGRUWHGHU%HGDUIDQ+LOIVNUlIWHQ
HLQJH]HLFKQHWXQGHVZXUGHQ(LQULFKWXQJHQPDUNLHUWGLH]XU9HUVRUJXQJGHU+HOIHU
PLW0DWHULDOXQG9HUSÀHJXQJGLHQWHQ:HLWHUKLQHUKLHOWHQgIIHQWOLFKNHLWIUHLZLOOLJH
+HOIHUXQGDXFKSURIHVVLRQHOOH.UlIWHGHWDLOOLHUWH,QIRUPDWLRQHQEHUEUXFKJHIlKUGHWH
'lPPH(YDNXLHUXQJV]RQHQhEHUVFKZHPPXQJVÀlFKHQ XQG 6WUDHQVSHUUXQJHQ
-HGHU %UJHU NRQQWH VLFK XPIDVVHQG XQG DNWXHOO EHU GDV (UHLJQLV LQIRUPLHUHQ
XQG DXI 'DWHQ ]XJUHLIHQ GLH ELVKHU QXU LQ GHQ (LQVDW]]HQWUDOHQ GHU %HK|UGHQ
]XVDPPHQJHIKUWZRUGHQVLQG3ULYDWHU+LOIVEHGDUIZHOFKHUDXV.DSD]LWlWVJUQGHQ
]XYRU NDXP EHUFNVLFKWLJW ZHUGHQ NRQQWH  EHLVSLHOVZHLVH YRQ 5HQWQHUQ GLH
8QWHUVWW]XQJEHLGHU.HOOHUUlXPXQJEHQ|WLJHQ±ZXUGHPLWGLHVHP6\VWHPHEHQIDOOV
HUIDVVW
:lKUHQGGLH3ROLWLNDOVRPHKU(LJHQYHUDQWZRUWXQJIRUGHUWXPVLFKYRUGHQ)ROJHQ
HLQHU+RFKZDVVHUNDWDVWURSKH ]X VFKW]HQ KDW GDV(QJDJHPHQW YLHOHU0HQVFKHQ
VHKUGHXWOLFKJH]HLJWGDVVGLH*HVHOOVFKDIWLQ.ULVHQVLWXDWLRQHQHLQHZLFKWLJH5ROOH
EHUQHKPHQ NDQQ 'LH 9RUDXVVHW]XQJHQ KLHUIU VLQG OHGLJOLFK HLQH YHUEHVVHUWH
.RRUGLQDWLRQYRQIUHLZLOOLJHQ+HOIHUQXQGGLH%HUHLWVWHOOXQJYRQHQWVSUHFKHQGHQ
,QIRUPDWLRQHQ'LHPHLVWHQ,QIRUPDWLRQHQGLHLQGLH+RFKZDVVHUNDUWHHLQJHÀRVVHQ
VLQGZXUGHQ LQ VR]LDOHQ1HW]ZHUNHQ JHWHLOW RGHU YRQ EHWURIIHQHQ3HUVRQHQ XQG
(LQULFKWXQJHQGLUHNWJHPHOGHW(VEHWHLOLJWHQVLFKDXFKIUHLZLOOLJH+HOIHULQGHPVLH
GLH6LWXDWLRQYRU2UWEHREDFKWHWXQG9HUlQGHUXQJHQJHPHOGHWKDEHQ$XHUGHPIDQG
HLQH$XVZHUWXQJYRQ)RWRXQG9LGHRPDWHULDOVWDWWZHOFKHVLQGHQ0HGLHQYHUEUHLWHW
ZXUGHRGHULQVR]LDOHQ1HW]ZHUNHQ]XU9HUIJXQJVWDQG'LHYRUKDQGHQH0HQJHDQ
,QIRUPDWLRQHQZDUGXUFKDXVXPIDQJUHLFK
=ZLVFKHQ%UJHUQXQGGHQ+HOIHUQYRU2UWDXIGHUHLQHQ6HLWHXQGGHPMHZHLOLJHQ
/DJH]HQWUXPDXIGHUDQGHUHQ6HLWHZHUGHQ(LQ]HOLQIRUPDWLRQHQLQGHU5HJHOQXUEHU
PHKUHUH(EHQHQKLQZHJWHLOZHLVHDXFKJDUQLFKWDXVJHWDXVFKW'LH.RPPXQLNDWLRQ
HUIROJWKDXSWVlFKOLFKEHU7HOHIRQYHUELQGXQJHQ0HOGXQJHQGLHHLQHQJURHQ7HLOGHU
%HY|ONHUXQJJOHLFK]HLWLJHUUHLFKHQPVVHQNRQQWHQELVKHUQXUEHU6LUHQHQV\VWHPH
/DXWVSUHFKHUGXUFKVDJHQ3UHVVHXQG5XQGIXQNYHUEUHLWHWZHUGHQ,QVEHVRQGHUHGLH
HUVWHQEHLGHQ)RUPHQHUP|JOLFKHQ]ZDUHLQHUHODWLY]HLWQDKHMHGRFKQXUEHJUHQ]WH
:HLWHUJDEHYRQ,QIRUPDWLRQHQ,Q*HELHWHQLQGHQHQGHU6FKDOOVWDUNUHÀHNWLHUWZLUG

QLPPWGLH9HUVWlQGOLFKNHLWYRQ/DXWVSUHFKHUGXUFKVDJHQDXHUGHPVWDUNDEXQGGXUFK
0DVFKLQHQOlUPRGHUODXWH0XVLNN|QQHQDNXVWLVFKH6LJQDOHYROOVWlQGLJEHUGHFNW
ZHUGHQ$XFK*HK|UORVH VLQGEHU VROFKH6\VWHPHQLFKW ]XHUUHLFKHQ8QWHUGHU
9RUDXVVHW]XQJGDVVGLHVHLP.DWDVWURSKHQIDOOJHQXW]WZHUGHQVWHOOWHQ5XQGIXQNXQG
3UHVVHDOVRELVKHUGLHHLQ]LJH0|JOLFKNHLWGDUXPHLQHQ*URWHLOGHU%HY|ONHUXQJ
UHODWLYXPIDVVHQGEHUHLQH.DWDVWURSKH]XLQIRUPLHUHQ
'LH NODVVLVFKHQ .RPPXQLNDWLRQVZHJH KDEHQ VRPLW HLQLJH 1DFKWHLOH
'XUFK GLH :HLWHUJDEH YRQ ,QIRUPDWLRQHQ EHU PHKUHUH ,QVWDQ]HQ N|QQHQ
,QIRUPDWLRQVYHUIlOVFKXQJ XQG ,QIRUPDWLRQVYHUOXVW QLFKW DXVJHVFKORVVHQZHUGHQ
$XHUGHPWUHWHQ]HLWOLFKH9HU]|JHUXQJHQDXI LQGHQHQVLFKGLH*HIDKUHQVLWXDWLRQ
ZHLWHU YHUVFKOHFKWHUQ N|QQWH 6\VWHPH GLH VLFK GXUFK HLQH NXU]H 9HU]|JHUXQJ
DXV]HLFKQHQ N|QQHQ QXU HLQH JHULQJH 0HQJH DQ ,QIRUPDWLRQHQ YHUEUHLWHQ XQG
ZHUGHQGHVKDOEDXVVFKOLHOLFK]XU:DUQXQJHLQJHVHW]W%HLDOOHQ6\VWHPHQODVVHQ
VLFK(LQ]HOLQIRUPDWLRQHQNDXPEHUFNVLFKWLJHQVHOEVWZHQQVLHIUHLQHQ7HLOGHU
(PSIlQJHUZLFKWLJVLQG,QIRUPDWLRQHQGLHYRQGHQ%HK|UGHQELVKHUEHUHLWJHVWHOOW
ZHUGHQEH]LHKHQVLFKGDKHUPHLVWDXIGLH*HVDPWODJHLP.DWDVWURSKHQJHELHWRGHU
DXI HLQ]HOQH 7HLOJHELHWH LQ GHQHQ HLQ 6FKDGHQVHUHLJQLV XQPLWWHOEDU EHYRUVWHKW
(UJlQ]HQGKLHU]XZLUGLQGHQ0HGLHQDXFKEHUVSH]LHOOH6WDQGRUWHEHULFKWHWGLH
HQWZHGHUYRQEHVRQGHUHP|IIHQWOLFKHQ,QWHUHVVHVLQGRGHUZHOFKHVWHOOYHUWUHWHQGIU
DQGHUH6WDQGRUWHLP.DWDVWURSKHQJHELHWHLQ%LOGGHU/DJHYHUPLWWHOQVROOHQ
$Q GLHVHQ2UWHQ EH¿QGHQ VLFK LQ GHU 5HJHO EHUHLWV DXVUHLFKHQG+HOIHU GLH DXI
YHUVFKLHGHQH:HLVHPRWLYLHUWZXUGHQVLFKDNWLYDP+RFKZDVVHUNDPSI]XEHWHLOLJHQ
,P-XQLJHVFKDKGLHVLQYHUVWlUNWHP0DHEHUVR]LDOH1HW]ZHUNHZLH)DFHERRN
RGHU7ZLWWHUZREHLDQDQGHUHU6WHOOHVLFKHUHUVWQRFKXQWHUVXFKWZHUGHQPXVV LQ
ZHOFKHU)RUPGLHVHWDWVlFKOLFK(LQÀXVVDXIGLH+HOIHUKDWWHQ'HQNEDULVWGDVVQHEHQ
YHUEHVVHUWHP,QIRUPDWLRQVDXVWDXVFKYRUDOOHP)RWRVYRQJHPHLQVDPHQ+LOIVDNWLRQHQ
GLHEHUGLH1HW]ZHUNHYHUEUHLWHWZXUGHQXQGNODVVLVFKH0HGLHQEHULFKWHUVWDWWXQJHLQ
SRVLWLYHV%LOGGHUÄ*HQHUDWLRQ)DFHERRN³YHUPLWWHOQNRQQWHQ,QVEHVRQGHUHXQWHU
GHQHQGLHVLFKJDQ]EHZXVVWVHOEVW]XGLHVHU*HQHUDWLRQ]lKOHQGUIWHGDV,QWHUHVVH
JHZHFNWXQGGHU:XQVFKYHUVWlUNWZRUGHQVHLQVLFK]XVDPPHQPLW*OHLFKJHVLQQWHQ
DP+RFKZDVVHUNDPSI]XEHWHLOLJHQ6LFKHUOLFKKDWDXFKGLH.HQQWQLVEHUGLHKRKH
%HWHLOLJXQJ EHL GHP HLQ RGHU DQGHUHQ ]X HLQHP VFKOHFKWHQ*HZLVVHQ EHLWUDJHQ
ZHQQHUVLFKQLFKWHQJDJLHUWKDW'LHEHVRQGHUH5ROOHGHUQHXHQ1HW]ZHUNHZXUGH
MHGHQIDOOVDQYLHOHQ6WHOOHQKHUYRUJHKREHQXQGGUIWHDXVHLJHQHU%HWUDFKWXQJKHUDXV
ZRKODXFKJHUHFKWIHUWLJWVHLQ

8QEHVWULWWHQ LVW GDVV GHU ,QIRUPDWLRQVDXVWDXVFK LQ GHQ VR]LDOHQ1HW]ZHUNHQ LP
9HUJOHLFK ]X KHUN|PPOLFKHQ 6\VWHPHQ GHXWOLFK VFKQHOOHU HUIROJW 'LH ([LVWHQ]
YHUVFKLHGHQHU )OXWKLOIHVHLWHQ XQG GLH VWHLJHQGH =DKO DQ %HLWUlJHQ HUVFKZHUWHQ
DEHU]XQHKPHQGHLQH(LQVFKlW]XQJGHVWDWVlFKOLFKHQ%HGDUIVDQ+HOIHUQ)UGHQ
(LQ]HOQHQZDUHVWDWVlFKOLFKNDXPP|JOLFK]XEHXUWHLOHQZLHDNWXHOOHLQ+LOIHDXIUXI
LVW RGHUZLH HIIHNWLY HVZlUH GLHVHP ]X IROJHQ %HVRQGHUV GLH+HOIHU GLH GHP
*HVFKHKHQDXI)DFHERRNXQG7ZLWWHUQLFKWSHUPDQHQWIROJHQNRQQWHQGHQHQHVDQ
2UWVNHQQWQLVPDQJHOWHRGHUGLHLQHLQHUJU|HUHQ*UXSSHDJLHUHQZROOWHQHQWVFKLHGHQ
VLFKGDKHUDQGHQEHNDQQWHQ(LQVDW]RUWHQ]XKHOIHQRGHUDQ2UWHQ ]XGHQHQHLQ
SHUV|QOLFKHU%H]XJEHVWHKW
/HW]WOLFK IKUWH GLHV GD]X GDVV VLFK HLQH 9LHO]DKO YRQ +HOIHUQ DQ HLQ]HOQHQ
*HIDKUHQSXQNWHQ YHUVDPPHOWHQ REZRKO GRUW JDU NHLQ %HGDUI DQ ZHLWHUHU
8QWHUVWW]XQJEHVWDQG)UPLFKVWHOOWHVLFKKHUDXVGDVVGLH)OXWKLOIHVHLWHQ]ZDU
DOVJXWHXQGVHKUZLFKWLJH,QIRUPDWLRQVTXHOOHGLHQHQN|QQHQDEHUGLH'DUVWHOOXQJ
GHUXPIDQJUHLFKHQ'DWHQLQ7H[WIRUPZDUWURW]YRUKHUJHKHQGHU$XIEHUHLWXQJGXUFK
GLH6HLWHQEHWUHLEHUQLFKWJlQ]OLFKGD]XJHHLJQHW3ULRULWlWHQHLQ]XVFKlW]HQYHUDOWHWH
0HOGXQJHQYRQDNWXHOOHQ$XIUXIHQ]XXQWHUVFKHLGHQXQGHLQHUlXPOLFKH9RUVWHOOXQJ
LQ%H]XJDXIGDV*HVDPWHUHLJQLV]XHQWZLFNHOQ
'LH YRUKDQGHQHQ ,QIRUPDWLRQHQPXVVWHQ DOVR HUVW ]XVDPPHQJHWUDJHQ JHRUGQHW
XQGEHUVLFKWOLFKGDUJHVWHOOWZHUGHQGDPLWVLFKGLH.UlIWHYRU2UWHLQJHQDXHV%LOG
YRQGHU/DJHPDFKHQNRQQWHQ,FKHQWZLFNHOWHKLHUIUGLH,GHHDOOH'DWHQDXIHLQHU
.DUWH]XYLVXDOLVLHUHQGHQQHLQHVROFKHELHWHW]DKOUHLFKH9RUWHLOHJHJHQEHUHLQHU
WH[WEDVLHUWHQ'DUVWHOOXQJ,QIRUPDWLRQHQN|QQHQGHXWOLFKVFKQHOOHUDXIJHQRPPHQ
XQGJOHLFK]HLWLJDXFKJHRJUD¿VFK]XJHRUGQHWZHUGHQ'DWHQGLHQLFKWPHKUDNWXHOO
VLQGZHUGHQPRGL¿]LHUWRGHUHQWIHUQW,P,GHDOIDOOZHUGHQDOVRQXUGLH,QIRUPDWLRQHQ
HLQJHEOHQGHWZHOFKHDXFKWDWVlFKOLFKQRFKJOWLJVLQG$EELOGXQJ
9RUDXVVHW]XQJ LVW MHGRFKHLQHXPIDQJUHLFKH9HUVRUJXQJPLWDNWXHOOHQ'DWHQXQG
HLQHVHKU]HLWQDKHhEHUQDKPHLQGLH.DUWH8PGDV]XHUZDUWHQGH$UEHLWVSHQVXP]X
YHUWHLOHQXQGGLH,QIRUPDWLRQVPHQJH]XHUK|KHQVROOWHGDV3URMHNWDXVPHLQHU6LFKW
NROODERUDWLYDOVRYRQHLQHU9LHO]DKODQ0HQVFKHQEHWUHXWZHUGHQ6HOEVWYHUVWlQGOLFK
KDWWHLFKLQGLHVHU6LWXDWLRQNHLQH=HLWPHKUXPGLH'XUFKIKUEDUNHLWGHV3URMHNWHV
LP(LQ]HOQHQ]XDQDO\VLHUHQGRFK'LHQVWHZLH:LNLSHGLD]HLJHQEHUHLWVLQGHU3UD[LV
GDVVVROFKH0RGHOOHXQWHUEHVWLPPWHQ9RUDXVVHW]XQJHQJXWIXQNWLRQLHUHQXQGGDVV
1XW]HUQLFKWQXUHLJHQH,QIRUPDWLRQHQHLQSÀHJHQVRQGHUQDXFKGLH'DWHQDQGHUHU
1XW]HUNRQWUROOLHUHQ9LHOHGHUQDFKIROJHQGJHWURIIHQHQ(QWVFKHLGXQJHQHUIROJWHQ
XQWHUKRKHP=HLWGUXFNXQGRKQHGLH0|JOLFKNHLWHLQHUXPIDVVHQGHQhEHUSUIXQJ
GHU5DKPHQEHGLQJXQJHQ

Abbildung 1

,PHUVWHQ6FKULWWPXVVWHHLQHJHHLJQHWH.DUWHQSODWWIRUPJHIXQGHQZHUGHQDQZHOFKH
LFKIROJHQGH$QIRUGHUXQJHQVWHOOWH
 IHUWLJHVXQGIUHLYHUIJEDUHV6\VWHPVRIRUWHLQVHW]EDU
 JURHU%HNDQQWKHLWVJUDGXQGKRKH$N]HSWDQ]
 EHU6PDUWSKRQHXQG7DEOHWWSUREOHPORVDXFKPRELOHUUHLFKEDU
 HLQIDFKH%HGLHQXQJXQGVFKQHOOH(LQDUEHLWXQJ
 DQ.DUWHQNDQQJHPHLQVDPJHDUEHLWHWZHUGHQ
'D*RRJOH0DSVGLHVH%HGLQJXQJHQDXVPHLQHU6LFKWDP%HVWHQHUIOOWH¿HOGLH
:DKODXIGLHVHV6\VWHP,FKHUVWHOOWHHLQH.DUWHXQGIJWHHUVWH,QIRUPDWLRQHQHLQ
XPDQGHUHQ1XW]HUQGLHJHSODQWH)XQNWLRQVZHLVH]XYHUGHXWOLFKHQ*OHLFK]HLWLJOHJWH
LFKDXVPHLQHU6LFKWVLQQYROOH'DUVWHOOXQJVNRQYHQWLRQHQIHVW]%XQWHUVFKLHGOLFKH
6WHFNQDGHOIDUEHQ HQWVSUHFKHQG GHP%HGDUI DQ +HOIHUQ JUQH +DXVV\PEROH IU
6DQGVDFNIOOVWDWLRQHQURWH)OlFKHQIU(YDNXLHUXQJV]RQHQXVZ$EELOGXQJ
Abbildung 2

'LH.DUWH NRQQWH QXQ YRQ MHGHUPDQQ EHDUEHLWHWZHUGHQ GRFK OHLGHUPXVVWH LFK
EHUHLWV QDFK ZHQLJHQ 0LQXWHQ HUNHQQHQ GDVV IU HLQHQ ]XYHUOlVVLJHQ (LQVDW]
ZHLWHUH:HUN]HXJHXQG)XQNWLRQHQEHQ|WLJWZHUGHQGLH*RRJOH0DSVQLFKW ]XU
9HUIJXQJVWHOOW%HUHLWVDPHUVWHQ7DJNRQQWHGDV3URMHNW]XU6SLW]HQ]HLWEHU
$XIUXIHSUR0LQXWHYHU]HLFKQHQGRFKQXUHWZD1XW]HUNRQQWHQJOHLFK]HLWLJLP
%HDUEHLWXQJVPRGXVVHLQ:HLWHUKLQZXUGHQGXUFK9DQGDOLVPXVXQG)HKOEHGLHQXQJ
HLQJH]HLFKQHWH ,QIRUPDWLRQHQ YHUIlOVFKW HQWIHUQW RGHU HV ZXUGHQ IDOVFKH
,QIRUPDWLRQHQHLQJHIJW(LQH6LFKHUXQJGHV.DUWHQVWDQGHVZDUQXUPDQXHOOP|JOLFK
XQGKlWWHMHZHLOVYLHO=HLWLQ$QVSUXFKJHQRPPHQ
8P GDV XUVSUQJOLFK HUGDFKWH.RQ]HSWZHLWHU]XIKUHQZlUH HV DOVR QRWZHQGLJ
JHZHVHQ HLQH 5HYLVLRQVYHUZDOWXQJ HLQ]XVHW]HQ $XHUGHP KlWWH GLH $NWLYLWlW
HLQ]HOQHU1XW]HUQDFKYHUIROJWZHUGHQPVVHQ,P)DOOHYRQ9DQGDOLVPXVKlWWHGDQQ
HLQH6SHUUXQJGHU,3$GUHVVHXQGGLH:LHGHUKHUVWHOOXQJGHVXUVSUQJOLFKHQ=XVWDQGHV
JU|HUHQ6FKDGHQDEZHQGHQN|QQHQ*RRJOH0DSVELHWHWVROFKH)XQNWLRQHQQLFKW
XQGGLH.DUWHKlWWHDXFKQXUEHGLQJWGDYRQSUR¿WLHUHQN|QQHQGD)HKOLQIRUPDWLRQHQ
EHUHLWVQDFKZHQLJHQ6HNXQGHQYRQ]DKOUHLFKHQ+HOIHUQHUIDVVWZRUGHQZlUHQ'D
DXFKGLH*HIDKU VHKU JURZDU DOOH EHUHLWV HUIDVVWHQ'DWHQ ]X YHUOLHUHQPXVVWH
LFKPLFKIUHLQDQGHUHV.RQ]HSWHQWVFKHLGHQ1XUQRFKHLQNOHLQHU3HUVRQHQNUHLV
YRQPD[LPDO]HKQ%HQXW]HUQVROOWHNQIWLJGLH0|JOLFKNHLWHUKDOWHQGLH.DUWH]X
EHDUEHLWHQ
hEHUGLH3URMHNWVHLWHULHILFK%HVXFKHUGD]XDXIVLFKSHU(0DLO]XEHZHUEHQZHQQ
VLHGDV3URMHNWXQWHUVWW]HQZROOHQ,FKULFKWHWHKLHUIUHLQH:DUWHOLVWHHLQGLHEHL
3HUVRQDOEHGDUIDEJHDUEHLWHWZXUGH8QWHUGHQ]DKOUHLFKHQ%HZHUEHUQZHOFKHVLFK
PHLVWQXUVHKUNQDSSYRUVWHOOWHQJDOWHVGDQQ]XYHUOlVVLJH0LWDUEHLWHU]X¿QGHQ(LQH
JDUQLFKWHLQIDFKH$XIJDEHGDYLHOHYRQLKQHQGDV,QWHUHVVHVFKQHOOZLHGHUYHUORUHQ
KDWWHQQDFKGHPVLH=XJDQJHUKLHOWHQ$QGHUH%HZHUEHUKDWWHQVWDUNH3UREOHPHEHL
GHU%HGLHQXQJGHU.DUWHQDQZHQGXQJXQGNRQQWHQVLFKVRPLWQLFKWLQQHUKDOENXU]HU
=HLWYRQDOOHLQLQGDV6\VWHPHLQDUEHLWHQ1LFKW MHGHU(LQ]HOQHEHVDLQJOHLFKHP
0DH GLH )lKLJNHLW ,QIRUPDWLRQHQ ]X ¿OWHUQ RGHU ]X DEVWUDKLHUHQ XQG QLFKW DOOH
NRQQWHQVLFKDQGLH.RQYHQWLRQHQKDOWHQ,QDOOGLHVHQ)lOOHQPXVVWHDOVR]XVlW]OLFKHU
6XSSRUWJHOHLVWHWRGHUGLH1XW]HUZLHGHUDXVGHU%HUHFKWLJXQJVOLVWHHQWIHUQWZHUGHQ±
LQVEHVRQGHUHGDQQZHQQ'DWHQGXUFKPDVVLYH)HKOEHGLHQXQJKlWWHQJHO|VFKWZHUGHQ
N|QQHQ0HKUIDFKKDEHLFKGHQ*URWHLOPHLQHU0LWDUEHLWHUDXVWDXVFKHQPVVHQ
GHQQQXUZHQLJHHUIOOWHQGLH$QIRUGHUXQJHQXQGDUEHLWHWHQ]XYHUOlVVLJ(LQJURHV
3UREOHPEHVWDQGDXFKGDULQGDVVHVQLFKWP|JOLFKZDU(LQVDW]]HLWHQ]XSODQHQGHQQ
GLHPHLVWHQ+HOIHUNRQQWHQVLFKQXULQLKUHU)UHL]HLWDP3URMHNWEHWHLOLJHQ%HVRQGHUV
LQGHQ1DFKWVWXQGHQPDQJHOWHHVDQ8QWHUVWW]XQJ

$XFKEHL GHUZHLWHUHQ$UEHLWPLW IUHLZLOOLJHQ+HOIHUQZXUGH LFKPLW 3UREOHPHQ
NRQIURQWLHUWGLHOHW]WHQGOLFKGD]XJHIKUWKDEHQGDVVLFKLQ]ZLVFKHQHLQHQDQGHUHQ
$QVDW]YHUWUHWH
8PGLH=XYHUOlVVLJNHLW ]XJHZlKUOHLVWHQ VROOWH HLQH VROFKH3ODWWIRUP LQ=XNXQIW
XQWHUGLH$GPLQLVWUDWLRQGHV.DWDVWURSKHQVFKXW]HVJHVWHOOWZHUGHQ)UHLZLOOLJH+HOIHU
WUDJHQDEHUDXFKZHLWHUKLQGD]XEHL.DUWHQGDWHQ]XHUJlQ]HQLQGHPVLHELVKHUQLFKW
HUIDVVWH ,QIRUPDWLRQHQEHUHLQ)RUPXODUDQGHQ.DWDVWURSKHQVWDEPHOGHQ1DFK
$XIEHUHLWXQJDOOHUJHZRQQHQHQ'DWHQZHUGHQGLHVH]XPJURHQ7HLOLQGHU.DUWH
HLQJHSÀHJW$EELOGXQJ
 
Abbildung 3
,FK ELQ GDYRQ EHU]HXJW GDVV YHUVFKLHGHQH 3DUDOOHOV\VWHPH HQWVWHKHQ ZHUGHQ
ZHQQ GLHVHU 3XQNW QLFKW LQ DXVUHLFKHQGHP0DH JHOLQJW 9LHOH %UJHU GUIWHQ
LQ]ZLVFKHQYRQGHQ9RUWHLOHQHLQHU.DUWHQDQZHQGXQJEHU]HXJWVHLQ:HQQ+HOIHU
XQG,QIRUPDWLRQHQVLFKDEHUXQWHUYHUVFKLHGHQHQ6\VWHPHQDXIWHLOHQGDQQNDQQHLQH
.RRUGLQDWLRQQLFKWPHKUHIIHNWLYJHOLQJHQ
(V HUJHEHQ VLFK ]ZDQJVOlX¿J ZHLWHUH 3UREOHPH ZHQQ VLFK %UJHU LQ =XNXQIW
WDWVlFKOLFK]LHOJHULFKWHWDP.DWDVWURSKHQVFKXW]EHWHLOLJHQVROOHQ1HEHQUHFKWOLFKHQ

PVVHQDXFKRUJDQLVDWRULVFKH)UDJHQEHDQWZRUWHWZHUGHQ6RNDQQHVEHLVSLHOVZHLVH
GXUFKDXV 6LQQ PDFKHQ XQWHUVFKLHGOLFKH:HUNH]HXJH ]X HQWZLFNHOQ XP +HOIHU
HQWVSUHFKHQGLKUHU9HUIJEDUNHLWLKUHQ,QWHUHVVHQXQGLKUHQ)lKLJNHLWHQLQ*UXSSHQ
HLQ]XWHLOHQGLHGDQQDQMHZHLOVJHHLJQHWHQ2UWHQHLQJHVHW]WZHUGHQ'RUWN|QQWHQ
EHUHLWVKLHUDUFKLVFKH6WUXNWXUHQYRUKDQGHQVHLQXPGLH$UEHLW]XNRRUGLQLHUHQ:LH
YHUOlVVOLFKH3ODQXQJXQG(LQVDW]LQGHU3UD[LVJHOLQJHQN|QQHQPXVV]XPJURHQ
7HLODOVRHUVWQRFKHUDUEHLWHWZHUGHQ
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